Cultures from the hearts of chick embryos (4 to 11 days incubation) in the Locke-bouillon-dextrose medium 5 often show mesotheliallike membranes of varying extent. Sometimes these membranes migrate from the edge of the explant and remain quite sharply distinct from the mesenchymal reticulum. Such mesothelial membranes are usually large and may constitute the major portion of the outgrowth, extending from the explant (Fig. 1) . In some cultures only small patches of mesothelium are encountered (Figs. 2 and 3), and often their borders are not sharply delimited from the surrounding migratory reticular mesenchymal cells (Fig. 3) . When the borders of some of these membranes are examined carefully, one can see in both the fixed and living cells all transitions between the ordinary mult,~polar reticular mesenchymal cell and the flat mesothelial-like cell, which abuts upon its neighbors in fairly sharp lines (Fig. 3 ) that give the characteristic silver nitrate reaction.
The reverse process, changing from mesothelial to multipolar form, also takes place, especially at the outer edge of the membranes, where cells may become entirely detached. During the early stages of degeneration all the cells of a mesothelial membrane may change to the reticular form and eventually round up more or less and become entirely isolated from one another.
It seems evident that the mesothelial-like cells and the multipolar cells are merely different forms of the same cell type. Conclusive proof of this was obtained by watching the actual transformation of multipolar cells into mesothelial-like cells. It was at the periphery of a small patch of mesothelium, such as is shown in Fig. 3 , that this change was observed in a number of cells during the course of 2 or 3 hours. All the cells were more or less flattened against and adherent to the cover-glass. The multipolar mesenchyme cells had varying numbers of processes which overlapped and were adherent to those of neighboring cells. (Some of the reasons for believing that mesenchyme forms an adherent reticulum and not a syncytium have already been indicated in a previous paper, s) As the cells Locke's solution (NaC1 0.9 gm.; CaC12 0.024 gm.; KC1 0.042 gin.; NaHCOa 0.02 gm.; and distilled water 100 cc.) 80 cc., chicken bouillon 20 cc., and dextrose lgm.
Lewis, W. H., Is mesenchyme a syncytium? Anat. Rec., 1922, xxiii, 177. changed from the reticular to the plate-like mesothelial form, the longer processes were partially retracted, while at the same time the body of the cells spread out to meet the edges of neighboring cells. This identity of the multipolar and mesothelial forms is seen at the periphery of the membranes, where one or more edges of the cell may be rather straight and sharp, while the outer side presents the reticular multipolar character ( All degrees between sharp abutment of the entire edge and almost complete overlapping of irregular edges of fiat cells are to be found in different membranes, and sometimes in different parts of the same membrane. Some show scarcely any intercellular boundaries at all. The general cytological character of the reticular and the mesothelial cells is similar, as can be seen from the figures. Such differences as exist are those of form rather than structure. The nuclei tend to become more spherical in the mesothelial and more oval in the reticular cells, especially when the latter are elongated. The nuclei are plastic bodies and conform more or less to the shape of the cell. The cytoplasm in the multipolar reticular cells is usually thicker in the region of the nucleus than in the same region of the more spread out mesothelial cells and hence stains more deeply, often obscuring the mitochondria.
The mltochondria are similar in the two forms and show the same variations in size, shape, and distribution. They are few and scattered in the peripheral regions of the cell, numerous and closer together near the nucleus. They vary in shape from threads and rods to granules. In the younger cultures most of the mitochondria are thread-like in the mesothellum and mesenchyme, while in the older cultures they tend to be granular in shape.
The degeneration changes which occur in the older cultures seem to be identical in the two forms. There is a gradual accumulation of granules and vacuoles about the region of the centriole and the enlarged centrosphere that develops about the centriole. The mitochondria tend to become arranged about the centriole and centrosphere, at first more or less radially; later, if the centrosphere becomes much enlarged, they often change to a concentric position around it.
It seems probable that some of the mesothelial membranes, especially those that migrate out from the explant as such, may come directly from the mesothelium of the epicardium. This source obviously does not account, however, for all the membranes, unless the mesothelium changes to reficultun as it migrates off from the explant and then changes back again to mesothelium. But mesothelium, and the mesenchyme as well, are too common and too abundant for this to be the only source. The reticular cells resemble those encountered in cultures of subcutaneous tissue, but the general reticular outgrowths from the heart are rarely as thick as those from subcutaneous tissue. On this account one can usually distinguish the two at a glance. This difference probably depends upon the fact that heart explants contain fewer mesenchyme cells. On the other hand, I have never seen mesothelial membranes in cultures of subcutaneous tissue. If heart and subcutaneous mesenchyme are identical, why should this be so? The media and cover-glasses are similar, yet the explants differ, causing one to wonder whether there can be substances which diffuse out from the heart that can account for this. Of course, it may be that heart mesenchyme and subcutaneous mesenchyme are really different. In cultures of the intestine mesothelial membranes are occasionally encountered, but they are rarely as well developed and never so extensive as those in heart cultures. Explants of the intestine, however, almost always have on their surfaces much larger areas of mesotheliura than heart explants, many of which show only small areas or none at all. This would seem to indicate that the presence of mesothelium on the surface of the explant does not insure its occurrence in the outgrowth.
The possibility of an endothelial origin for much of the reticular mesenchyme in heart cultures should be considered. However, in cultures of the liver (Lewis, 7 1922) , in which endothelium is easy to recognize, since there are practically no mesenchyme cells in the Lewis, W. H., Endothelium in tissue cultures, Am. J. Anat., 1922, xxx, 39. embryonic liver at certain stages, no mesothelium was observed. This would imply that the mesothelium in the heart cultures did not come from endothelium. In cultures of other embryonic tissues we have no criteria at present which might enable us to differentiate easily between endothelial and mesenchymal cells in the outgrowth. This may mean either that endothelium reverts to the more primitive form, or that, under the conditions of the cultures, it resembles so closely the mesenchyme in form that it is impossible to distinguish one from the other. One often sees, in cultures of various organs, cells that are probably endothelial, but it is not possible to determine this definitely. The cells that change into mesothelium in heart cultures are certainly mesenchymal in appearance, and sometimes all the cells that migrate out are of this type. They show great variation in form, from long, slender, bipolar cells to multipolar, fiat, spread out ones that approach the mesothelial form.
SUMMARY.
The migratory mesenchymal cells in cultures of the embryonic chick heart show all stages of transformation from the bipolar and multipolar reticular cells to the flat mesothelial forms. One can actually observe this change in form. Such mesothelial cells seem to differ from the mesenchymal cells only in form and not in structure, indicating that mesothelium is to be considered not as a tissue differentiated from the mesenchyme, but merely as a change or transformation in form.
These observations, together with those of W. C. Clarke, 4 indicate that, in the healing of wounds of the mesothelium lining the peritoneal, pleural, and serous cavities, new mesothelium may arise from the subjacent mesenchyme by the change in form of its cells, and that the repair after abrasions of the mesothelium is not necessarily brought about by a spreading of the adjacent mesothelium over the wound, such as occurs in repair of skin wounds.
EXPLANATION OF PLATES.
PLATE 17.
FIG. 1. Mesenchyme and mesothelium; 8 day culture; heart of 5 day chick embryo; Locke-bouillon-dextrose medium; Janus green, iodine vapor. × 146.
FIG. 2. Mesenchyme and small patch of mesothelium; 8 day culture; heart of 5 day chick embryo; Locke-bouillon-dextrose medium; Janus green, iodine vapor. × 146. 
